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THE MOST IMPORTANT AERIAL DEVELOPMENT 
OF THE WAR 

it has surpassed the performance of every 


Officially 

competitor. 


The forerunner of the wonderful 

AERIAL FREIGHTER and 

TWELVE PASSENGER AIRPLANE 

The skill and ability of the HOUSE OF MARTIN con- 
tinue to maintain Supremacy of Performance and Depend- 
ability which they have held since 1909. 


THE GLENN L. MARTIN COMPANY 

CLEVELAND 




ELIZABETH 


NEW JERSEY 
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“First in War” 

In the advanced development of aviation power plants, Hall- 
Scott has ever been the pioneer. 

The now Col. E. J. Hall built one of the first successful engines 
for lighter-than-air machines. 

In the 1913 international aviation meet in Los Angeles, more 
than 70% of the aviators flew planes motored with Hall-Scott 
engines. Hall-Scott equipment has been a prominent feature of all 
aviation meets held in this country. 

When the United States entered the war, Hall-Scott was produc- 
ing in quantity standardized airplane engines of enviable reputation 
when many concerns were simply drawing plans for factory building. 

Hall-Scott designed and produced the first 12 cylinder high 
powered airplane engine in this country — and gladly turned over the 
plans and benefit of their many years of manufacturing experience to 
the government for the development of the now famous Liberty 12. 

Hall-Scott first adopted the use of standardized parts in all 
engines — now one of the outstanding features of the Liberty Motor. 



1, 1919 


TION 



UACC 


“First in Peace” 


And now, with the war ended, Hall-Scott is the first manufac- 
turer in a position to offer light, high powered engines of the Liberty 
Type. 

The L-6, picture on the opposite page, has all of the successful 
features of the widely known A-5 and A-Sa, and in addition the 
proven features of the Liberty Engines. 

This L-6, weighing less than 500 lbs., develops a horse power in 
excess of 220. The cylinders have a bore of 5" and a stroke of 7". 

The L-4, utilizing the same standardized parts as the L-6, devel- 
ops 135 h.p., and weighs 390 lbs. 

These Liberty Type Hall-Scott engines have in the past few 
months been given all necessary running tests to assure satisfactory 
results in commercial use. The first production allotment will be 
ready for delivery in February. 

IV rile or wire for detailed information. 

Hall-Scott Motor Car Company 

General Office 

Crocker Building, San Francisco, California 
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Three World’s Records 

* I 'HE Hispano-Suiza Motor has been the means of 
A three recent world’s records in aviation. 

The first is an altitude record. Gapt. R. W. 
Schroeder, U. S. A., on September 18, 1918, attained 
an altitude of 28,900 feet, only 102 feet short of the 
highest mountain peak in the world, at Wilbur Wright 
Field. 

The second world’s record recently made by 
Hispano-Suiza was made by the D.17, an American 
dirigible with twin Hispano-Suiza Motors, the first 
of its type to be flown, which on October 22nd flew 
approximately 315 miles from Akron, Ohio, to Rocka- 
way. New York. , 

The third record recently made by Hispano-Suiza 
is the world's altitude and speed record for two men 
(unofficial). In this test a Loening two-seater mono- 
plane with a 300 hp. Hispano-Suiza engine, developed 
145 miles per hour with full military load including 
four guns, which is in excess of any record made by a 
European single-seater combat machine. The Loening 
plane in these tests also climbed 25,000 feet in remark- 
able time, carrying two passengers. 

Founded on the basically correct principles of a great 
motor, Hispano-Suiza under the leading minds of the 
industry and the tremendous test of service has become 
the greatest aeroplane motor in the world. The tre- 
mendous experience which its manufacturers have 
undergone has prepared them for after-the-war activi- 
ties of hitherto unprecedented magnitude. 



New Brunswick. N. J~. U. S. A. 
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devoted to the manufacture- of 
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1919 

will mark the beginning of the commercial and civil 
development of AIRCRAFT. 

The initiative and ability of American designers and 
manufacturers will successfully solve the problems of 
PEACE AERONAUTICS. 

AVIATION AND AERONAUTICAL ENGINEER- 
ING during the past three years has won a foremost 
position for 

ACCURACY and 
AUTHORITATIVE CONTENTS 

Its war-time staff has now been augmented and 
strengthened by the return of members lately in Service. 

During 1919 AVIATION will be an important factor 
through its vigorous editorial policy in developing and 
promoting AMERICAN AERONAUTICS. 

Whether your interest is technical or general, you can- 
not afford to miss a single issue during 1919. 


The GARDNER- MOFFAT COMPANY, Inc. 

120 We:t Thirty- .econd Street, New York City 

Enclosed please find $1.00, for which send me AVIATION AND AERONAUTICAL 
ENGINEERING for four months. 

Street 

City . State 


BOEING AIRPLANE COMPANY 


AIRPLANES 
SEAPLANES 
FLYING BOATS 


OOD N C 



SEATTLE 


FOR COMMERCIAL 
AND SPORTING 
PURPOSES 



Contractors 


to V. S. Navy 


Unexcelled in Design, Workmanship 
and Reliability 


GEORGETOWN STATION 


SEATTLE, WASH. 
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Manufacturers for the f/mteef States Government 

Ztffe Daqton Wriqht Airplane Co. 

DAYTON, OHIO. 

"Tfie Jirrt/tp/ace of tfe Airp/ane" 




“Whenever we have had a 
bearing at some vital point 
and wanted to forget about 
the bearing once it was in- 
stalled, we have never con- 
sidered anything except 
Non-Gran.” 


'T'HE author of the letter from 
which this statement is taken 
is one of the few automotive engi- 
neers whose opinion is sought by 
Government authorities. 


N on-graN 

American Bronze Corporation 

Berwyn Pennsylvania 
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IN NOTIFICATION 

of the incorporation of the UNITED AIRCRAFT 
ENGINEERING CORPORATION, with offices 
at Fifty-two Vanderbilt Avenue. New York. 

A new firm incorporated to assist in a large way in 
the development of the airplane industry: believing 
that in measure as it gives it will receive: selfishly 
knowing that unselfish service to the development of 
the industry will bring gain in proportion to its serving 
and authority in proportion to its real knowledge. 
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Engine Is Entitled to the 
Best Ignition That Money Can Buy 


A GLANCE at the Philbrin distribu- 
-CY tor shows its complete freedom from 
complicated mechanism. There is but 
one moving part, aside from an adjusting 
screw; and the entire distributor assembly 
is immediately accessible for inspection. 
The speed capacity, simplicity and cor- 
rectness of Philbrin design are illustrated 
by the fact that only one contact maker of 


the usual standard Philbrin type is needed 
to serve the entire 24 spark plugs of a 
12 cylinder airplane engine. 

Phis fact is worth mentioning, for it ex- 
plains the remarkable speed capacity of 
this instrument and possibilities for its 
use, especially in cases where perfect 
synchronism is obtainable only through 
the use of one contact maker. 


Until recently the entire output of Philbrin Systems of 
Ignition was required for Government use, but sample sys- 


H1LIPS - BRINTON CO.. KENNETT SQUARE, PA. 

IGNITION SPECIALISTS JOS SOUTH BROAD STREET 
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GUARANTEED 

FORGINGS 

Since we have been at 
war our vast, forging 
facilities have been 
completely at the ser- 
vice of the manufactur- 
ers doing Government 
work, and we are justly 
proud of the record we 
have made. 


The unvarying reliability of 
Wyman-Gordon products is 
the logical result of high 
ideals consistently maintained. 


Wyman-Gordon 

Company 


Worcester, Mass. 


Cleveland, Ohio 
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O NLY when New Departure ball 
bearings outlast all other makes, 
are they considered up to New 
Departure standards. Every bearing 
passing our inspections and tests may 
be depended upon absolutely to give 
satisfactory service. 

Wc show here tests in operation which search out defects 
that might have escaped detection in any of the other 272 
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T IIKRK has come out of the war a definite con- 
viction regarding the commercial future of t lie 
airplane which is shared by practically all the 
civilized people in the world. This idea of the future 
role of heavicr-than-air craft is centered upon the indus- 
trial possibilities of the air. From the dreamer who 
predicts all manner of fantastic employment of air- 
planes to the aeronautical engineer who must he con- 
vinced every step of the way, all thoughtful persons who 
have witnessed the scientific achievements of the last 
two decades are certain rega riling the future possibilities 
of air travel and transportation. 

It is only necessary to remember how recently the 
electric light was given its first commercial trial in a 
Boston theatre and to trace the rapid expansion of the 
telephone and telegraph from their primitive begin- 
nings, to see that those far sighted men who backed an 
idea which was fundamentally sound, and persevered, 
have become commercial captains of industry. in their 
respective fields. It seems only yesterday that the 
motor vehicles and wireless were in the crudest commer- 
cial stages. All that has been needed has been opti- 
mistic confidence to bring these inventions to a state of 
commercial development. 

The war has given thousands of men of all professions 
an insight into aeronautics and all are enthusiastic over 
its many possibilities. While the development of types 
of machines has *of necessity been along military anil 
naval lines and production methods have prevented the 
introduction of radical ideas, yet the constant contact 
of so many ingenious minds with the theory and prac- 
tical application of aircraft has probably put innumei'- 
able ideas for progress into the heads of all who have 
had to do with air programs of the various countries. 

And it is from these ideas that will come the machines 
which will solve some of the problems that will have to 
he met before the airplane reaches its goal of commercial 
excellence and can compete with existing facilities. 
These advancements will mean improvements in the 
matter of safety, weight per horsepower, and parking 
space, required for commercial airplanes. 

The attitude of the Government during the war has 
prevented all commercial Hying. The issuing of indi- 
vidual licenses should be commenced at once anil the 
freest encouragement given to all who desire to enter 
the aeronautical field as sportsmen or to those seeking 
an industrial opportunity. 

The commercial side of aeronautics is now dependent 
on the coming of the far sighted industrial leaders, who. 
like the late James J. Hill, will lay out an empire and 
resolve to be its masters regardless of the difficulties. 
Mr. Hill and other early railroad pioneers were thought 


to he headed for financial ruin when they embarked on 
projects of transportation through unsettled western 
lauds, but their judgment and the ultimate success of 
their extensions never could be shaken. To the men 
who resolve to make the empire of the air theirs, and 
who will insist on breaking down all bars to success, will 
come the everlasting credit due great commercial leaders 
of the century. 


Airplane Progress in tlie War 

The progress of Naval and Military Aeronautics dur- 
ing tlie war has been stupendous. Further progress in 
the same direction is perfectly assured, although achieve- 
ments will be secured only by serious effort in engineei'- 
ing, in the development of armament, special sighting 
and other military devices. That there will be a con- 
tinuation of such effort can scarcely be doubted. Tlu- 
more interesting problem is tbe design of airplanes 
which will meet the needs of commerce. 

It is interesting to take brief stock of what tlie war 
has and has not done for the airplane from this point 
of view. It has only given us a machine of neutral sta- 
bility and moderately slow landing qualities, not fully 
meeting the requirements of a commercial vehicle. 
On these two points the commercial designer faces diffi- 
cult, but not insoluble problems. But this is almost all 
there is on the debit side. On the credit side we have 
the streamline wire, developed to a point of perfect 
reliability, an achievement helping us to cut down the 
rightly termed parasite resistance, and increasing speed 
for tlie same power by at least five per cent. We have 
engines of four or five times the power of the pre-war 
engine, weighing not more than two pounds per horse- 
power, as compared with tile four or five pounds of pre- 
war times, yet having greater reliability and flexibility. 
We have aerofoils of far better aerodynamic qualities, 
attaining possibly the limit of efficiency. The mass of 
unnecessarily exposed control cables has disappeared 
within the wing and the body. Propellers are no longer 
a hit or miss proposition, and the mast valuable qualities 
of durability and weatherproofing have been attained. 
The structural strength of wings, bodies and control 
surfaces lias been considerably increased without addi- 
tion in weight, new materials have been brought into use. 
dopes can be applied without the wholesale poisoning of 
the workmen. All this the commercial designer owes to 
intense war activities. 

It is a valuable heritage, which would only have been 
earned in twice the years in peace time. With all this 
valuable progress achieved, it becomes an easy though 
still interesting engineering problem to utilize the air- 
plane for the multifarious activities of peace. 




The Future of Civil Flying 

By Orville Wright 
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By Donald W. Douglas 

Chief Aeronautical Engineer. The Glenn L. Mar, 
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Air Transport and the Aircraft Industry 
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The Loening Two-Seater Fighting Monoplane 

sSSsS 





mm&mm 


SSE:|3TS5S 

WgliBm 

““S55 






m^=S~ mmmmm 

mm sgr 




aaS32s 


.pSisiiCs I1SS 

SSrSgfpaSffiS 

' S «gi®sissi i 



AVIATION 


The Outlook for 1919 

By Archibald Black 
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-The development and construction ol 
entirely new and much lighter type, kr 
motors have undergone exhaustive tes 

-The development and con 
lighter 6 cylinder motor, 
endurance and reliability. 

-The development and ci 

motors, and the J-N-4 training planes, which 
the United States and Canada and largely 
American and British aviators. The training 
inal land and marine flying pilots, most of 
formed the nucleus of the United States Aeri; 


cylinder, 400 H.P. mi 
.... — the Curtiss model K- 
and are already in producti 

m of the Curtiss model K-6, a new 
tgine develops 160 H.P. and possess 


'J he Curtiss Engineering Corporation is 
coming of peace. Glenn H. Curtiss and his et 
carrying forward the production of suitable 
are already available, and are as superior ‘ ' 


Its activities, instead of being decreased, will be increased by the 
arch laboratories, wind tunnels and shops in perfecting designs and 
d for sportsman’s use, mail carrying and other peace-time purposes 
„ military planes have proved themselves to be. 

)8I ITION, GARDEN CITY, L, L 


design, workmanship and perl* 

CURTISS ENGINEERING COl 





Problems of Commercial Aeronautics 

By Capt. G. Lepere, French Air Service 



Future of the Helium Airship 

By Ladislas d’Orcy, M.S.A.E. 
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tical j Miscibility ; what more, had the war lasted until next 
spring. an Anglo-American fleet of rigid helium airships 
would have been despatched on a bombing rumpaign against 
Germany's strategic centers, with results which it is easy to 
imagine. 

Indeed, with the risk of being set on fire by incendiary 
projectiles eliminated, the airship becomes a formidable 
weapon, both for long distance bombing and scouting, because 
its means of defense are immensely improved. Since the 
great buoyancy' of airships will permit the mounting of small, 
and possibly medium, caliber defense guns, it does not seem 



likely that the attacking airplane will choose to tackle this 
formidable armament with machine gun tire, but will attempt 
to liomb its antagonist. Now, for efficient bombing work 
extreme high speed is rather a drawback, because it makes 
correct sighting problematical: it follows that in future air- 
ship attacks the airplane will he unable to effectually use its 
principal clement of superiority, high speed. Defense against 
these aerial destroyers will tints become much easier for the 
airship, and the odds against it should not he any greater than 
those of a battleship when attacked by torpedo boat destroyers. 

It is true that the large amount of gasoline carried on board 
airships will always expose them to the danger of being set 
on lire from this source, hut even then this risk will be no 
greater than that existing on airplanes. On the other hand, 
the lessened vulnerability and improved means of defense 
made possible by the use of helium will greatly increase the 
offensive power of airships: indeed, bombing raids against 
points several thousand miles distant will ere long become a 
practical possibility. In this respect the enormous load- 
carrying capacity and hovering ability of airships obviously 
make of these craft an offensive instrument greatly superior 
to the airplane, although it should not lie overlooked that 
their bulk constitutes an appreciable target for anti-aircraft 
guns ; nor do airships possess the degree of maneuverability of 
airplanes for dodging anti-aircraft lire. 

That our military and naval authorities are fully alive to 
the great imssibilities of heliutn-HIled airships is demonstrated 
by the naval appropriation bill for the fiscal year 1919-1920, 
in which provision is made for the construction of fotir 


Zeppelin type airships of 
#1,500,000, twelve medium si 
and twelve small airships, ti 


the largest size, each to cost 
airships, to cost #250.000 each, 
cost $75,000 each. 


Helium Airships in Air Transport 
There is no gainsaying that in the field of air transport 
the substitution of helium for hydrogen will even exceed in 
t promises to bring about in aerial 


importance the changes ii 
warfare. 

Owing to the enormous \\ , , 

rigid airships (the Zeppelin MO. w 


iff ht carrying capacity of large 

,. . : ■ — *-c- r* 9. which was brought down in 

H ranee, had out ol a total lilt of lit) tons a useful load of .18 
tons), these craft appear particularly usable as long distance 
earners of passeugers and goods. One desires to emphasize 
[lie qualifying epithet “ long distance carrier,” lest foundation 
lie given to the idea that airships will bo able to compete 
with passenger airplanes on comparatively short distances. 
Such a competition seems rather out of the question because 
airships have not so far exceeded a speed of 65-711 m.p.h., 
whereas airplanes arc fast approaching thrice that speed! 
although tor air transport an airplane speed of about 90 m.p.h 
wilb mandy for reasons of economy in fuel consumption, 
hardly be exceeded lor sonic time to come. 

But where tile large rigid airship looms up as an important 
mentis ot rapid transit is on routes of several thousand miles 
length; such as New York-Ienidon. New York-San Francisco, 
San r roncisco-Tokio, New York-Pnuama-Buenos Avres, etc. 
Over such distances, with but a few ports of call, ii speed of 
1,1 m.p.h. will be entirely sufficient for competing with the 
combined railway and steamship services, and constitute no 
“trains! the superior speed of the airplane because o. 


The fact that 

independent from or 
valued highly' euoug 
particularly on long 
security impurted * 


greater safely and comfort afforded by the airship. 

.i airship sustentation and propulsion are 
• another is an asset which cannot be 

•vei-scas routes-, indeed, the feeling of 
the knowledge that an engine failure 

forced landing will he one of the most 

important factors leading to the speedy advent of travel by 
iur. With the risk of fire eliminated, there is no reason why it 
rigid airship should not la- made as safe as a transatlantic 
liner, given proper engineering talent and materials of con- 
struction. Balloon fabrics lined with goldbeaters skin hove 
more recently been developed which lose hut one-Hfth of one 


lose 
u month. 


having its gas chandlers mude 
through diffusion but fi per rein 
These figures apply to hydrogel 

respect regarding helium, it is stated 

1 less rapidly than hydruge 


of this material 
of its buoyancy ii 
i. and though 


authority 

It should further 
an apparatus 
compensated for in l!i» 
containing compressed 



passenger accommodations may be made much i 
fortnble than on airplanes, to which factor the great natural 
stability ol large airships contrilnitcs in no immaterial degree. 

A final point deserving emphasis is that the independent 
sustentation characterizing airships is tikelv to solve one of the 
most serious problems confronting the wide application of 
air transport, namely, that of flying and landing in foggv 
weather. Since fog and wind are never co-existent, a fog- 
bound airship will he able to stop its engines, or slow them 
down lo a safe rate of speed, without the risk of being blown 
out of its course: perhaps it will be compelled to float motion- 
less for a day or two before a wind clears away tile fog, 
just like steamships are held up by fog off a harbor. But, 
regardless of this inconvenience, the mere fact that the airship 
can stay aloft without expending fuel, and not jeopardize the 
safety of passengers and crew through a forced landing, 
to one’s mind such nn element of insurance for safe 
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air travel as to appeal with particular foreefulncsa to the 

conservative public. 

Of course, one is quite familiar with the one great objection 
often made against the use of airships as carriers of passengers 
and goods: the very great cost, as compared to the airplane, 
involved in their construction as well as in the establishment 
of factories, airship hangars, gas generating plants, etc. 
This is quite a serious item, hut if one considers the promising 
commercial future of the helium airship — which is based on 
solid facts, and not fancies — it does not seem as if the ques- 
tion of cost would be sufficiently important as to check its 
quick development. In fact no human enterprise was ever 
held up hv mere considerations of cost, provided the progress 
In he achieved thereby warranted the expenditure. 


It may also be objected to the use- of airships as passenger 
carriers that to land them in high winds is an extremely 
delicate operation, one requiring very high skill on the part 
of both navigating and ground crews. This is readily con- 
ceded, but the same objection applies in a similar degree to 
the weight-carrying airplanes of large proportions, except 
that the airship will in all probabilities be able to stand up 
in a storm much longer than the airplane. In both cases 
highly- skilled crews and properly equipped air ports are the 
principal insurance against untoward accidents. 

Taken as a whole, the military and commercial outlook 
opened by the advent of the helium-filled airship are to im- 
portant as to warrant one to say, without overstating the 
cose, that a new era is opening in the history of aeronautics. 


The Case for the Airship* 


By W. Lockwood Marsh 


Before launching into details it 
the salient features of lighter-tl 
craft, respectively, as I see them. 

In the case of the airship the main characteristics are: 

( 1 ) Long endurance. 

(2) The ability to carry heavy loads, a corollary of (1). 

(3) Variation of speed. 

(4) Reliability: by which is meant freedom from liability 
to mechanical breakdown! during flight. 

(5) Comfort. 

(ti) Security: an airship need not descend in unfavorable 
country even if the engines fail. 

The airplane, on the other hand, bases its claims on the fol- 
lowing points : 

( 1 ) High speed. 

(2) Low cost of production and maintenance. 

(3 Base of housing. 

It is unquestionably her long endurance and great weight- 
carrying capacity which give the airship her chief advantage 
over the airplane. It will, no doubt, be conceded that in spite 
of the stimulus of war the airship is at the present time little 
further advanced in development than the airplane was, say. 
at the beginning pf 1915: and yet already airships have visited 
this country which could with ease fly from England to Amer- 
ica carrying a considerable load of merchandise. A present- 
day Zeppelin has a gross lift of 65 tons, of which some 58 per 
cent is available for crew, fuel, ballast, merchandise, etc. If 
we take the distance across the Atlantic in a direct line as 
Jimmi miles, we get the folloumg disposition of our load of 38 


Crew of 30 

Ballast 

Gasoline 






1 9 3 — say 20 tons 


r freight. These figures are 
‘onstailt speed of 50 m.p.h.. 
in 40 hr., consuming 650 lb. 


This leaves 18 tons available 
based on the ship maintaining 
at which she would do the journ 
of gasoline per hour. 

This represents what a rigid airship of slightly over capacity 
can do l oil at/, and is given ns an indication of what is possible 
in a comparatively early stage of development. 

No one who has considered rigid airship design and studied 
the rapid strides which airplanes have made in the last three 
and a half years can doubt for a moment that an airship could 
he built in the course of the next two years which would have 
a disposable lift (or, in airplane parlance, a “useful load”) 
of over 200 tons, giving it an endurance of anything up to 
three weeks at a speed of 40-45 m.p.h. 

T am endeavoring to state the case as moderately as possible, 
and am therefore purposely putting the speed at a low figure. 
I believe I am correct in estimating the full speed of a modem 


for instance, c 


Zeppelin at 75 m.p.h. I shall not be too optimistic in claiming 
80 m.p.h. ns a conservative figure for the future. 

It has been stated above that the airplane is notable lor its 
speed. This is unquestionably true of small machines of the 
type, but it is at least doubtful whether a Handley-Page, 
can attain more than about 90 m.p.h. at the height 
... ........ ,, would be compelled to fly in a long overseas or 

cross-country journey. This only gives an advantage of 15 
m.p.h. over the full speed of the rigid airship, so there is not, 
after all, so very much difference. 

When considering the airplane ns a commercial vehicle peo- 
ple have a happy knimk of speaking glibly of speeds of 120 

■" " ** ignoring the fact that speeds of this nature 

small high-speed machines which 






o say, they c 


•r 1000 n 


That is 
no commercial load. 

It is obviously ridiculous to consider the commercial future 
of a machine which is incapable of carrying a commercial load, 
supposing it *- 1 ■’ ' 


o hurtle itself through the a 


the velocity of sound. 

After all, an average speed of 50 m.p.h. throughout a jour- 
ney is some 10 miles an hour faster than the ordinary express 
train and somewhere near double that of a steamship*. 

Which brings us to the question of the weight-carrying pos- 
sibilities of the two types of aircraft in the future. 

As has already been stated, the percentage of disposable 
n • - modern Zeppelin is some 58 per cent, 


o gross lift'ii 


n airship the capacity, and therefore the gross lilt, in- 
creases as the cube of the dimensions, so that a comparatively 
._ : impanied by a" 


bft. while the resulting increase in the weight of the structure 
is nothing like proportional. In fact, in the case of military 
airships a really big ship — say of 10,000,000 cu. ft. capacity— 
would unquestionably have something approaching 70 per cent 
of its gross lift available for crew, fuel, freight, etc- A com- 
mercial airship would undoubtedly have a heavier frame- 
work for various reasons, but there is little doubt that 6) per 

In the case of an airplane, on the other hand, the gain in 
gross lift is theoretically only proportional ti 


optimistic. Every foot of span added 
iu an mrpiauc menus not only the additional weight of the 
extra material, but necessitates adding proportionately to the 
weight of previous spans to give the necessary strength lo re- 
sist the increased bending moment: with the result that n time 
arrives when any further increase will actually result in a loss, 
instead of a gain, in lift. 

This limit is pnt by Mr. Lanchester at about 160 ft., and 
even if this figure be pessimistic the principle remains the 


Another way of looking at this point is that in airship and 
airplane alike the weight increases iu direct proportion to the 
superficial area, the strength being inversely proportional to 
the linear dimensions. Where the airship has the advantage 
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Performance and Cost of the Air Mail Service 


lieports oil the performance of the Air Mail Service during 
the month of November, and on the coat of operation and 
maintenance in October, have been issued by Second Assistant 
Postmaster Otto Praeger, and are printed herewith. 

Some considerable changes have recently taken place in the 
Air Mail Service, one among these being the resignation of 
Copt. B. B. Lipsner, superintendent of the service, and a gen- 
eral reorganization of the stall work. Two sections have been 
created, one on Hying operations, and the other on maintenance 
and equipment. Lieut. J. C. Edgerton, who had been one of 
the postal aviators while the service was operated by the War 
Department, lias resigned from the Army to take charge of 
the Section on Flving Operations. Dr. L. T. Bussler, who 
served on General Pershing's staff in Mexico, and subsequently 
ns adjutant and instructor to the West Virginia Plying Corps 
Unit, which went to France, has been appointed Chief of the 
Maintenance and Equipment Seetion. 


PBIIKORMANCB OK A VIATORS. NOVEXI HER. tills 
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The Standard Single-Seater Mailplane 


The Standard single-seater mailplane is a tractor biplane of 
31 It. 4 in. span and 26 ft. 7 in. overall length, and is titled 
with a model I Hispano-Suiza engine, which develops 170 lip. 
at 1,700 r.p.tu. The machine has a horizontal speed, near the 
ground, of 100 m.p.ti., auil climbs 6,300 ft. in 10 min., and 




10.000 ft. in 24 min. Its best gliding angle is 1 in 8, and its 
maximum endurance. 3 hours ul 5.000 ft., at full speed, that 
is, approximately 280 miles. 

The fuel tanks have a capacity of 60 gal., the oil tanks con- 
tain 4 gal. The radiator, Livingston nose type, holds 0 gal. of 
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All pholograplis to bo used in map making must ho u true 
horizonnl projection of the earth's surface. In this way all 
points are practically reproduced by the photograph on a 
scale which is equal to elevation divided by local length of the 
lease. If the plane of the photograph is not approximately 
parallel to the plane of the earth's surface (not considering 
the curvature of the earth) positions will not be correctly 
rendered, there is distortion to location which is equal to the 
cosine of the angle of inclination, In actual military prnc- 
a installation which fastens the cam* 


driven mechanism which changes a plate or him negative and 
in which the actual exposure is made either by the pilot or 
observer. There is only one completely automatic camera in 
e istence which operates at varying rates of speed, controlled 
with certainty either by the pilot or the observer. This camera, 
I lie Brock camera, will be describe! later in detail. 

When making flights for map-making purposes a given 
area of ground ean only he fully covered if a uumher of 
flights in parallel courses are undertaken, eneli new flight 

ered by the previous flight. The number of flights required 
to cover a given width of territory will then be directly pro* 



y putting the 
pension similar to a ship's compass. 


the Oimbnl 
However, it is ne 

plane through the 


constant position, 

I introduce a pendulum action 

nlv two wavs wherebv this can. he uoiie: urst , uie iisi 
* of gravity and suitable 


possible advantages, 
use on fuirly llal ground, 
e different planes of pro- 
wards reducing the two 
planes to that of the central one, without doflnite knowl- 
tge of the actual position of either plane at the instant of 
tposure, constitute serious obstacles to the usefulness nnd 
mimercial adaptation of devices 


cushions t* , ... . .... .. 

motion relative to tile sw-inging plane. In practice the latter 
method is the better, as it introduces no meehnnirnl compli- 
cations, and the accuracy resulting is close enough for map- 
ping purposes. 


, itographs in a single flight. It ii 
change plate magazines or to fill hole 
rapidly to obtain a 
sary that photograplis should h 
a constant interval la-tween ex) 
apt to he a break between tw 
requires all additional flight to 
lion with which to fill the gap. 

In a military sense, during tl 
not of such importance a ' 


I ilepi, - 




''sound photograplile ii.ul o 
irranged to take negatives 
e of flight, and equipped wi 


-' 5.6 will c 







', although n 


. .. . _ r photographic sur- 

iaso,i mat usually photographs were wanted 

g roll Him having as many- as 100 exposures 
The principal difference between different makes of 
for purposes of making military mosaics are usually 
of obtaining necessary power to change plates or Him nega- 
tives. Three methods of obtaining power have been used : 
the air fan, electricity, and spring motors. 

In considering the design features of the camera it is very 
necessary to know to what extent pliotograpliie surveying 
will be carried out. If military- mosaics arc required, which 
generally are used simply to fill in small areas, a semi-auto- 
matic, regardless of form of drive, even a hand upernted 

becomes necessary to have a very- accurate timing device for 
the interval hetw-een exposures, as otherwise the overlapping 
relations between exposures u'ill very easily- he lost. The 
European continent is so thoroughly- surveyed that the con- 
tour method has been very little used, and in the considera- 
tions of tile necessary ty-pcs of cameras, contour mapping 
lias not been considered an essential feature. For this reason 
the so-called automatic or semi-automatic camera ordinarily 


openings o 

distance depending on the elevation nnd corresponding length 
of ground taken by tile picture. The speed of the flight 
translates this distance interval 

interval. It is thus desirable to .... 

net uni time interval can he varied according to these condi- 
tions and which will operate with dependable precision in its 
various adjustments. 

As the manufacturers of the Brock Automatic Camera it a 
probable that our actual experimental work in photographic 
* " • design of cameras to obtain these results 

r beyond experimental work in this line 
ny any- individuals or by- any of the Gove 
participated in the European war. The s; 

lion which we use has heel found to permit exposures 
from two to* live times the exposure possible with any otl 

other camera has been successfully built with a system 
free suspension, with the result, also, that no other cans 
has been built which can also do contour su 
importance of contour surveying in a military 




r drew 


t a fraction e 


Another fen- 
Brock camera 
Brock Him cal 


dug ordinarily* a 12 in. lent. 

,. lens. I nit 1 1 types completely auto- 
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eliminated static elctricity in the film, and are today the only 
ones in which static electricity never occurs. The system of 
obtaining large negatives on film without distortion through 
the use of u glass support originated with the Brock 8 x It) m. 

military purposes, as for commercial or ordi- 
111 1 mapping a very large scale is not required, 
consider some of the mecliaiiical details of the 

camera is the outgrowth of a series of experiments to obtain 
a free suspension camera, motor driven, within reasonable 
weight, certain of operation, and controlled from a distant 
point, for use in a single seated airplane. 

Mechanical experiments led us into the design of the spring 
motor driven cameras and resulted in our finding commercially 
feasible menus of controlling the sped of operation of the 
spring motor not in any way dependent on friction. The 

obtaining a satisfactory variable speed friction drive which 
includes both certainty- of operation and certainty of speed. 
In -tlu- case of a spring motor this diflicully is emphasized 




if 




nts. The system we use, therefore, is the 
spring motor by means of an auxiliary 
is in effect a clock with a speed regain - 
I'lu- importance of nccunite speed control 

is ability to produce contour maps. Wlier- 






erns are titled with focal plane shutters, as^lic high eflicicncy 
of this type of shutter, together with its extreme mechanical 
simplicity, renders it superior to tile between-leus shutter. 
In the Brack cameras focal piano shutters are provided with 
h Hied slot, tin- speed adjustment being obtained entirely by 
menns of the spring tension. Speeds are variable from 1 511 

In conneetion with shutter speeds of airplane i-nmeras it 
is of pnvtieuhir interest to mi-nlion that, owing lo the almost 

pension, shutter speeds ean he regulated entirely with regard 
to the elimination of image movement through traveling speed 

requirements dm- to speed are very easily met. For instauee. 
a camera as already mentioned fitted with an 8 in. lens Hying 
at 5000 ft. elevation nnd at 120 m. p. h. requires no faster 
exposure than 1/20 of a second to give a sharpness corre- 
sponding to a circle of confusion of 14/1000 of an inch, nnd 


ibrntion. It also 
- made with wide 
exposure 

. ~ x ^ ^ 


era fly used wi 

eliminate ns much ns possihle the el 
■lo-niis that such fot-nl plane shutte 
slots to reduce the duration of 

thereby tin- resulting distortion io a perfectly negligible 

meats against focal plane shutters. 

A perfect evenness of exposure at all speeds 
obtained by proper design of the focal plane s’ 
so that the slightest differem 
airplane films, s' 
in two negatives 
will show no observable 
mereinl uses of airplane photography 
turns come to their fullest significance, and it is 
account that they have been mentioned in detail. 

Summarizing, the status and development of airplane pho- 
tographic surveying is an art still in its infancy. Unless the 
aeronautical trade recognizes the possibilities Of this use of 


their product, and unless the engineering profession of t 
business realizes its possibilities it is not likely that the grow 
will be rapid. It is an unfortunate fact that up to the pn 
ent time the energy devoted to t' 
features of airplane photography 


The ti 


h of tl 


e first place the emul- 


questions which ... , . 

of no serious consequence, although n considerable union 
of time and effort has been spent to elutnge and to ma 
special emulsions. Efforts have also been made in Europe 
make emulsions sensitive to certain colors, whereas similar 
not better effects could have been obtained with existing win 
the use of a color screen and lengthened exp 


Whatever efforts have been u 


the mechanical direction, 

ated by the average observer 
lography c 


camera which could 
ithout any knowledge of photography or of mechanics, 
safe to say that if the motion picture industry which is now 
i existence had had a military use and military development, 
ic present stage of perfection would never have been reache ' 


dependent upon operators 

he recognized for the future of 
from the development of the 
lu- prints, airplane photography 


the mechanical s 
class motion pictures ci 

learning about the 

airplane surveying that 1 ! 
negative and the printing 
is a mutter which .should he cuiireiy in 

where the safety of operation am) the i 
is as good as of the average automobile of ten years ago. This 
means that an airplane can he used to fly for some hours over 
entirely unknown country without any landing places; it 
further means that such country ean he completely and cor- 
rectly mapped without difficulty mid at a very loiv expense 
compared to the present day methods of surveying. It is quite 
possible that ill the future preliminnry surveys will he made 
for railroads, roads and various water-works entirely by air- 
plane photography, and that when the line has been decided 
upon n party will go out simply for the purpose of staking 
agreed upon lines. If the airplane industry will devote as 
much attention to t his 'subject as has been devoted to other 
commercial possibilities, a rapid growth cun he expected. As 
foundation stones have been laid, it is only necessary for 
a general interest in this subject to be awakened by the air- 
plane industry before its possibilities, t 
enterprise, and then- as a commercial enterprise for civil et 
noers, will find general recognition. 
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NEW 

ENDURANCE RECORD 


Established by 

Union Airplane Motor 
at U. S. Aeronautical 
Testing Laboratory, 
Navy Yard, Washing- 
ton, D. C. 

Best previous record ex- 
ceeded by fifty per cent. 


UNION GAS ENGINE COMPANY 

ESTABLISHED 1885 

OAKLAND - - - CALIFORNIA 



WALNUT 


the wood from which 


Liberty Propellers 


For over 30 years we have been in the Lumber 
Business. For the last IS of these 30 years we have 
specialized in WALNUT exclusively. And Walnut 
is the wood ideal for Airplane Propellers. 

As this photograph strongly indicates, we have 
plenty of Walnut. Our men go to the sources of 
original supply and contract for the standing timber. 
At our own mills the logs are converted into lumber 
for the manufacture of Liberty Propellers. 

Our supply of Walnut — backed by experience and 
the most complete manufacturing facilities — is 
adequate to the needs of the most extensive produc- 
tion of Airplane Manufacturers. 

We design propellers as well as build them. Our 
function covers' every detail from the log to the 
finished propeller blade. 


HARTZELL WALNUT PROPELLER COMPANY 
PIQUA, OHIO 
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trond 

'Carlisle 

Hammond 

Industrial 
F u RNAC ES 


For Oil, Natural Gas 
or Manufactured Gas 


THE STRONG, CARLISLE & HAMMOND COMPANY 

FRANKFORT AVENUE CLEVELAND, OHIO 

Boaton New York Chicago -4-BRANCHES Philadelphia Detroit Pittsburgh 


T HOROUGHLY practical, from standard' 
shaped tile to burner control, designed to 
combine absolute accuracy with high capacity, 
quick to heat — even in temperature — easy to 
control, operated on oil, natural gas or manufac- 
tured gas, every Strong, Carlisle & Hammond 
furnace is not only designed for its particular 
purpose, but is equipped with every improvement 
recommended by actual working experience. 


g f° r annealing and case-harden- 
ing. Counter - balanced, chain 
operated door, raised side tile floor. 
Send for your copy of Catalog 8-A 
today — it's free. 

FOR FAST DELIVERY CONSULT 
OUR FURNACE DEPARTMENT. 




BAKELITE 



Enlisted In Every Service 

On Naval Craft of every kind, from submarine chaser to 
battleship, “Bakelite” is used for electrical insulation. 

On Motor Vehicles of every kind, trucks, cars, tractors and 
cycles. Moulded “Bakelite,’ is extensively used. 

Air Plane builders used “Bakelite” successfully in the build- 
ing of the fuselage. The designers of the Liberty Motor 
adopted it for the ignition and starting system. 

The perfecting of wireless telephone and wireless telegraph 
were both advanced through the use of “Bakelite.” 


The GENERAL BAKELITE COMPANY, 2 Rector Street, New York, welcomes 
inauiries from manufacturers and maintains a research laboratory for the working out 
of new applications, including those pertaining to flying machines. , 01J B 
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Makinn Sura - 

C' A T? T«" T?T TT inen^linti .. i ...1. ni .... 


I DEPARTMENT 
IF VOUR PLANT 
FOR 


Valves 

Propeller Hub Bolts 


Push Rods 
Turn Buckles 


Y' 1 AREFUI. inspection of each piece 
of work before passing from one 
operation to another eliminates those 
errors which even with the great uni- 
formity obtainable by our highly special- 
ized production system creep in now and 
again. 

Our inspectors with eye and instrument 
make sure that the valves, push rods, 
bolts and special parts you order will 
always be up to your specifications. 

No chance enters into our inspection 
department. Every dimension is checked 
—gaged— KNOWN. 


IheSteel Products Co. 

Michigan Plant Main Plant Metals Welding Plant 

Detroit, Mich. Cleveland, Ohio Cleveland, Ohio 
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4CKERMif ■; 
M L4NDIN© 
CE4P 

tx *he Vte/* and hiqhe/i df - 

/IMPUCITi. ' 
PW 4 /trenc .: 
Al 'W .W/ERVK : 

makelhi mflit log’* -il 
tor the Mot er*n Airol 
Weight 96 pound/ complete wlthiire./ 

. . ' built for craft weighing 2500 pound/ 

fc*J!>/e WHEE1 /‘and L/.NO!HC CEAR/ 

/' /v. built lor c"iy ^ire machine 

JE 4CKERM4N WHEEL COMPiQKIV 

', Rockefeller Building. CLEVELAND. OHIO. U.S.A. 
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a counterbalanced aviation 
crankshaft .... 

one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

We have shipped 44,157 Aviation Crankshafts to December 4, 1918 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 


Send ITs Vonr Dials 

The care or technique exercised in applying i 
luminous material to the dials of aeronautic I 
I instruments has an important hearing on the 5 
results obtained. 

We maintain a large force of operatives who ( 
are highly skilled in this particular work. 

Our service is immediately available to in- 
strument manufacturers in all parts of the 
country. 

We use only Luma, the world's best Radium 
I Luminous Compound. 
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Let Us Quote 
You On 

“Special” Parts 

We want you to know that one of 
the largest departments of our busi- 
ness is devoted to the making of all 
manner of special parts for manu- 
facturers. 

Screw Machine and Lathe Work; 
Die and Sand Castings; Drawn or 
Stamped Parts; Forgings; Spun Brass 
Flanges, Ferrules, etc.; Wood Turn- 



HAMMACHER, 
SCHLEMMER & CO. 

HARDWARE. TOOLS AND FACTORY SUPPLIES 
New York, Since 1848 4th Ave. & 13th St. 


Aeronautical Engineering and Airplane Design 

By 

Lieutenant Alexander Klemin 

Air Service, Aircraft Production, U. S. A., in Charge 
Aeronautical Research Department, Airplane Engineering 
Department. Until entering military service in the Depart- 
ment of Aeronautics, Massachusetts Institute of Technol- 
ogy, and Technical Editor of Aviation and Aeronautical 
Engin eering. 

Based on a series of articles in Aviation and Aeronautical 
Engineering by Alexander Klemin and T. H. Huff, S.B., 
chief aeronautical engineer for the Standard Aircraft Cor- 
poration, and formerly instructor in aeronautics, Massachu- 
setts Institute of Technology. 

Price, Postpaid, in the United States, 85.00 Net 

The Gardner-Moffat Company, Inc., Publishers 

120 West 3 2d Street New York City 
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You can dispense with the 
preliminary block test — 

by finding the R.P.M. of airplane motors, 
prior to the final tachometer rating.with a 

NmAsX, 

SPEEDCOUNTER 




The Veeder Mfg. Co. 

56 Sargeant St., Hartford, Conn. 


“Airplane Propellers’ 

The first complete book 
in catalogue form ever 
published in the world. 


It describes over three hundred airplane 
propellers of the most practical types 
and twenty helicopter propellers; also 
contains laboratory experiments on 
helicopter propellers and much useful 
data on general air dynamics. 

Price $1.50 Prepaid 

JACUZZI BROTHERS 

2034 San Pablo Ave., Berkeley, Calif. 


A British 
Firm beats 
the Germans 


C. C.WAK 
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TypeC-20 

Propeller 

Boring 

Machine 


A recently 
fected machine for 
automatically boring 
the necessary holes ii 
the modem aeroplane 
propeller 

operation. Extremely durable, compact, and effi- 
cient. Does absolutely accurate and uniform work. 
Specially designed so that no oil can get on and 
injure the stock. Either belt or direct motor drive. 
Send today for complete details 

fiS. S/ates Machine Go. 


Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 



Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 

FAHRIG METAL CO., 34 Commerce St,N.Y. 


Elastic Aviation Cord 


For Shock Absorbers on Airplanes 



J. W. WOOD ELASTIC WEB CO. 

FAOTOBV : STOUGHTON. . ASS. 




TURNBUCKLES 


Highest Quality 

to Meet the Most 
Exact Requirements 

Standard Tumbuckle Company 

CORRY. PA. 

New York Office: Woolworth Building 


STIMPSON-RIVETS 



70 FRANKLIN AVENUE 70 


ALUMINUM 

Make Screw Heao Nails And Rivets For Every Purpose. 

EYELETS, HOOKS, GROMMETS mo WASHERS for SHOES, 


3, CORSETS, LECGINS, t. 



engths^aiid « 

TITEFLEX METAL HOSE CORPORATION 


BROOKLYN. NEW-YORK 


Johns-Manville 
\ Aeronautic 
Instruments 


OUR designing staff and 
^ manufacturing organ- 
ization are both at the call 
of those who require .speed 
indicating and revolution 
recording instruments. 

We invite your special 
problems in airplane acces- 
sory apparatus. 

H. W. Johns-Manville Co. 

New York City 


FOXBORO 

QUALITY INSTRUMENTS FOR AIRPLANES 


.Airspeed Indicator or Buoyancy Meter 
Gasoline Level Indicator 


Indicating Dial Type Thermometer 
for circulating oil and water 


The FOXBORO CO.. Inc.. FOXBORO, MASS., U.S.A. 

Niw York Chicago Pittsbuegh Philadelphia St. Louis 
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King Sewing Machine 
Company 

BUFFALO, N. Y. 

Large producers of screw ma- 
chine products, especially aero- 
plane bolts, nuts, clevis pins, 
clevises and universal joints. 

Contractors to Bureau of Air- 
craft Production. Government 
specifications and inspection. 

We solicit your inquiries. 


Air Service Journal 

The National 
Aeronautic Newspaper 

Prints all the news of the Air Serv- 
ice and the Industry every week. 
Read it and keep posted. 

Two Dollars a Year for 52 issues; Six Months, 
One Dollar 


Air Service Journal. 

120 West 32d Street. New York. 

Enclosed is $ for which send me Am Service 

Journal for 

Name 

Street 

City 


ROME 

AERONAUTICAL 

RADIATORS 


Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used on the best American flying machines. 
Our engineering department is at your 


Rome - Turney Radiator Company 
Rome, N. Y., U. S. A, 


FUEL LEVEL 
GAGES 

.This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 




0 


Other types of gages 
in large quantities 
are “ doing their 
bit ” as part of the 
equipment of Eng- 
1 i J h Government 
Warplanes. 


i 




BOSTON AUTO GAGE CO. 

8 WALTHAM STREET, BOSTON, MASS. 
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Aluminum Company of America 

General Sales Office, 2400 Oliver Building 
PITTSBURGH, PA. 

Producers of Aluminum 


ELECTRICAL CONDUCTORS 


Industrial, Railway and Commercial 
Power Distribution 


Ingot, Sheet, Tubing, Rod, Rivets, 
Moulding, Extruded Shapes 

also 

Litot Aluminum Solders and Flux 
CANADA 

Northern Aluminum Co., Ltd., Toronto 
ENGLAND 

Northern Aluminum Co., Ltd., London 
LATIN AMERICA 

Aluminum Co. of South America, Pittsburgh, Pa. 
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SEAMLESS STEEL TUBING 


Large Slock on 
Hand 




Prompt Mill 
Deliveries 


COLD DRAWN SHAFTING AND SCREW STEEL 

Eastern Distributor: BORDENTOWN STEEL & TUBE CORP. 

JULIUS BLUM & COMPANY 510-512 West 24th Street, New York, N. Y. 
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DOEHLER 

BABBITT- LINED BRONZE 

BEARINGS 

have been used for years with the utmost suc- 
cess by the leading motor manufacturers 
in the automobile and airplane industries. 

Doehler Die- Casting Ca 

„„ BROOKLYN. N.V. „„ 

TOLEDO. OHIO. NEWARK. N. J. 

ilM DirCaM Babbitt Btartaet, Dia-CaaUmat im 
Brmm ± Brraaa Alaatiau*. mad »H» tidal iln 


D’Orcy’s Airship Manual 

“ A singularly timely and useful work, 
which does for the aerial navies of the 
world something like what Brassey’s 
Annual does for the marine fleets .” — New 
York Tribune, June 8, 1918. 

$ 4.00 

THE GARDNER-MOFFAT CO., INC. 
120 West 32d Street New York 


CLASSIFIED ADVERTISING 




<:■•! * 11 1 .1 1 "- • I.- K. pi- 
plane Co., Chicago, II 



CAPITAL JIGS 

INTERNAL CTAMDINfC TOOLS 
GRINDER ji AlUl IFlUU DIES 

W E realize in air or at sea there should be me 
faulty material. All machine parts must lx 
made right and perform their functions properly, 

of the highest quality. We offer our facilities to yos 

IViU you give us a trialt 

Lansing Stamping & Tool Co. 

Lansing, Michigan 



Recharges Itself in 30 Seconds 

A noteworthy feature of this compressed air starter is 
that it replenishes its energy in less time than any other 
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PRATT & LAMBERT 
AIRPLANE VARNISHES 




in airplane finishing 


depend not only upon a correctly 
ixture, but also upo 


proportioned m 
the proper incorporation 


of the ingredi- 
ents with the whole — the study and care 


d to the manufac- 


: of finishes for airplane 
this adds slightly to the< 
lowers the cost of finish 


6c LA M B E R I 

r&ZiXZSdSZ*- 

BUFFALO, N. Y. 




The efficiency of the Curtiss Flying Boats and the 
patriotic enthusiasm of Curtiss men who have made them, 
will stand as permanent expressions of true Americanism 
in the history of the Great War. 


CURTISS AEROPLANE & MOTOR CORPORATION, Buffalo, N. Y. 




